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INFORMAL DATACON SYSTEM REPORT 

CENTRAL MODULE 

Computer I n t e r  f a c e  

The computer i n t e r f a c e  i s  p r e s e n t l y  designed t o  work wi th  a PDP-8 class 

computer. It i s  a p a r a l l e l  l i n k  w i t h  a l o g i c  r e p e a t e r  f o r  c o r r e c t i o n  of ad- 

d i t i o n a l  c e n t r a l  modules without  r e t u r n i n g  each u n i t  back t o  t h e  computer. 

I f  I were t o  r edes ign  t h i s  p o r t i o n  of  t h e  system, I would g i v e  s e r i o u s  con- 

s i d e r a t i o n  t o  a semiserial type  of  i n t e r f a c e  (two t o  s ix  cab le s )  and have 

each c e n t r a l  module i n d i v i d u a l l y  r e t u r n  t o  t h e  computer. The computer t r a n s -  

f e r s  three twelve b i t  words t o  t h e  Datacon. The f i r s t  word con ta ins  e i g h t  
0 

addres s  b i t s  and t h e  s i g n  b i t  i s  used t o  s p e c i f y  whether t h e  datacon should 

perform a command f u n c t i o n  o r  merely r e p l y  wi th  reques ted  information.  The 

R/S b i t  i s  a l s o  used t o  s p e c i f y  d i r e c t i o n  of d a t a  flow t o  and from t h e  computer 

wi th  t h e  o b j e c t i v e  of reducing t h e  number of computer command codes r equ i r ed .  

The second word i s  a twelve b i t  magnitude command o r  reading ,  and t h e  t h i r d  

word c o n s i s t s  of e i g h t  command o r  s t a t u s  b i t s .  A f t e r  t h e  29 b i t  composite word 

i s  assembled (send),  t h e  computer i s s u e s  a go pulse .  Note t h a t  t r ansmiss ion  

may be  t i m e  synced t o  t h e  a c c e l e r a t o r  v i a  t h i s  f e a t u r e .  

s u f f i c i e n t  t o  s p e c i f y  only t h e  d e s i r e d  addres s .  Two hundred f i f t y - s i x  w a s  

chosen as t h e  l a r g e s t  number of dev ices  which should be  t r u s t e d  t o  a s i n g l e  

communications l i n e .  Using h inds igh t  I might b e  tempted t o  add s e v e r a l  add i -  

t i o n a l  addres s  b i t s  t o  permit  manual c o n t r o l  v i a  m u l t i p l e  c e n t r a l  modules 

patched on t h e  same l i n e .  The r eade r  should n o t e  t h a t  by l i m i t i n g  each c e n t r a l  

module t o  256 channel and us ing  i n t e r r u p t  programming, i t  i s  p o s s i b l e  t o  i n t e r -  

l eave  many datacon c e n t r a l  modules i n  t h e  nominal q u a r t e r  of a second it  takes 

t o  r ead  a s i n g l e  set of 256. 

On Read only it i s  
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Manual Cont ro l  Panel  and Logic 

The s e r i a l  t r ansmiss ion  r e g i s t e r  of t h e  c e n t r a l  module has  t h e  a b i l i t y  

t o  r e c e i v e  l o g i c a l  i n s t r u c t i o n s  from four  branches.  One i s  u t i l i z e d  f o r  

computer in format ion ,  t h e  o t h e r  t h r e e  f o r  va r ious  modes o f  manual d a t a  e n t r y .  

Although I have employed a s i n g l e  command panel ,  it i s  p o s s i b l e  t o  s u b s t i t u t e  

m u l t i p l e  manual c o n t r o l  heads.  An appa ren t ly  unique f e a t u r e  of  Datacon (com- 

pared t o  work a t  NAL and LAMPF) i s  t h e  e x i s t e n c e  of a manual c o n t r o l  head. I 

e l e c t e d  t o  employ my t h r e e  e n t r y  branches t o  permit d a t a  e n t r y  i n  b ina ry  decimal 

and t o  a l low a n  independent hardware scan f e a t u r e .  I n  t h i s  mode t h e  Datacon 

w i l l  c y c l e  consecut ive ly  through each addres s  pausing a t  any addres s  f l y i n g  a 

mal func t ion  f l a g .  

S e r i a l  S h i f t  Register and Data Format 

S igna l  t r ansmiss ion  and r e c e p t i o n  i s  accomplished by a p u l s e  width code: 

A l o g i c a l  ze ro  p u l s e  i s  one u n i t  wide, a l o g i c a l  one i s  t h r e e  u n i t s  i n  width,  

and a frame (clear o r  sync) p u l s e  i s  f i v e  u n i t s  long. The rece ived  s i g n a l s  are 

decoded v i a  one shot  c i r c u i t s .  

Note t h a t  such a system i s  s e l f  c locking ,  no i se  r e s i s t a n t  and cheap t o  

gene ra t e  and decode. When t h e  c e n t r a l  module ( t r a n s m i t t e r )  r e c e i v e s  a synchro- 

n ized  GO command, i t  ou tpu t s  a frame p u l s e  and i n i t i a t e s  t h e  c locking  ou t  of 

d a t a  s t o r e d  i n  t h e  serial  s h i f t  r e g i s t e r  by t h e  computer o r  manual c o n t r o l  

panel .  The next pu l se  t r a n s m i t t e d  i s  always a l o g i c a l  one, t h e  key; i t s  purpose 

i s  t o  t e l l  t h e  remote r e c e i v i n g  s h i f t  r e g i s t e r ,  which w a s  p rev ious ly  c l e a r e d  by 

the frame pulse ,  t o  check p a r i t y  and e i t h e r  accep t  o r  r e j e c t  t h e  t ransmiss ion .  

The R/S, e i g h t  address ,  12 magnitude and command and a p a r i t y  b i t  are  then  s e n t .  

The same phys ica l  s h i f t  r e g i s t e r  i s  employed i n  r e v e r s e  f a sh ion  f o r  r e p l y  da t a .  

Tranmissions are  f a i l - s a f e  t o  t h e  ex ten t  t h a t  a t r ansmiss ion  e r r o r  i s  always 

assumed i f  a remote ( r ece ive r )  f a i l s  t o  respond o r  garb led  d a t a  i s  rece ived  a t  

t h e  c e n t r a l  (no answer and t i m e  ou t  f a u l t s ) .  The c lock  speed i s  a r b i t r a r y  and 

j i t t e r  independent;  it was s e l e c t e d  t o  permit  round t r i p  d a t a  flow i n  less than  

one mi l l i second.  Speeds s e v e r a l  t i m e s  f a s t e r  are  r e a d i l y  achieved.  

Line Dr iver  

S e r i a l  d a t a  t r ansmiss ion  systems l i k e  Datacon can be  b u i l t  w i th  a s i n g l e  

o r  s e v e r a l  s i g n a l  l i n e s  t o  each Remote. The Remotes may use r e p e a t e r s  o r  j u s t  

appear  as  h igh  impedance p o r t s  on a branch l i n e .  The n a t u r e  of s i g n a l  d i s t r i -  

b u t i o n  systems e x i s t i n g  o r  planned a t  a g iven  l o c a t i o n  must be  weighed h e a v i l y  * 
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i n  s e l e c t i n g  a fanned ve r sus  d i s t r i b u t e d  system. The u s e  of balanced l i n e  i s  

on another  op t ion  open t o  t h e  des igner  of  a new system. The Brookhaven Datacon 

uses  a t h r e e  s ta te  l i n e  d r i v e r :  One, ze ro  and h igh  Z .  Pu l se s  are generated a t  

15 v o l t s  i n t o  50 w i t h  a n  a d j u s t a b l e  n o i s e  r e j e c t i o n  l e v e l  i n  t h e  l i n e  receiver 

s e c t i o n .  A s  a l l  systems t h u s  f a r  i n s t a l l e d  are  of  t h e  c l u s t e r  remote type ,  

ex tens ive  tes ts  on t h e  maximum number of  l i n e  t a p s  have not  been made. The 

major d i sadvantage  o f  t h e  s i n g l e  w i r e  system i s  i n t r i n s i c  d i f f i c u l t y  wi th  remote 

i n t e r r u p t  c a p a b i l i t y .  Our system scans  under computer c o n t r o l .  

REMOTE MODULE 

Logical  S t r u c t u r e  

Remote modules may vary  from an  u l t r a  s imple s i n g l e  addres s  remote designed 

f o r  on/off  c o n t r o l  o f  some device  t o  a mul t iaddress  c l u s t e r  f o r  f u l l  two d i r e c -  

t i o n a l  c o n t r o l  of a complex system inc lud ing  d i g i t a l l a n a l o g  and a n a l o g / d i g i t a l  

conve r t e r s .  A t  t h e  AGS t h e  system b u i l t  t hus  f a r  are  complex c l u s t e r s .  The 

l o g i c  of t h e  cemote i s  similar t o  t h a t  of t h e  c e n t r a l .  

r e c e i v i n g  a command .or a r e q u e s t ,  t h e  remote responds t o  t h e  c e n t r a l  w i th  frame 

pulse ,  it then  puases wh i l e  it executes  o r  c o l l e c t s  t h e  parameter d e s i r e .  

t h e  d a t a  i s  a v a i l a b l e  it i s  clocked back t o  t h e  c e n t r a l .  

A f t e r  s u c c e s s f u l l y  

A f t e r  

Buffer  Cards 

Large systems a t  a remote po in t  may u s e  b u f f e r  c a r d s  t o  funnel  p a r a l l e l  

d a t a  t o  serial  form. Th i s  reduces i n t e r n a l  system w i r i n g  complexity and c o s t .  

Device Cards 

Spec ia l  c o n t r o l  c a r d s  designed f o r  t h e  device  t o  be c o n t r o l l e d  are t h e  end 

p o i n t  of  t h e  system. 

ana log  swi tch ing  and a n a l o g l d i g i t a l  conve r t e r  cards .  

E x i s t i n g  d e s i g m i n c l u d e  power supply c o n t r o l ,  d i g i t a l  de lay ,  

A s  of  today t h e  AGS h a s  over 200 hardware c o n t r o l  channels  i n  everyday use 

on t h e  i n j e c t i o n  t r a n s p o r t  and low f i e l d  o r b i t  c o r r e c t i o n  system. Add i t iona l  

u n i t s  being i n s t a l l e d  and under c o n s t r u c t i o n  inc lude  a secondary beam l i n e  and 

t h e  AGS f a s t  and slow e x t e r n a l  beam. 

D i s t r :  Department Adminis t ra t ion  


